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The North Atlantic subpolar gyre is considered to be one of the strongest marine anthropogenic CO 2 23 sinks, a consequence of extensive deep convection occurring during winter. Observations collected in 24 this region since 1981 have shown large changes in Dissolved Inorganic Carbon (DIC) concentrations 25 in intermediate and deep waters, which have been attributed to both anthropogenic CO 2 penetration 26 and natural variability in the ocean carbon cycle (Wanninkhof et al., 2010) . In this context, we 27 describe new δ 13 C DIC observations obtained in the Irminger Basin during two OVIDE cruises (2002 28 and 2006) which we compare to historical data (TTO-NAS 1981) in order to estimate the oceanic extracted by using the extended Multi Linear Regression (eMLR) approach, explains 75% of this 32 signal for oldest water mass and 90% for youngest. The reminding signal is due to the natural 33 processes, such as remineralization and vertical mixing. The eMLR method was also applied to DIC 34 measurements which i) reveal strong relationships between the increase of anthropogenic CO 2 and the 35 (Canadell et al., 2007) . The consequence of this human-induced perturbation 44 is the accumulation of anthropogenic CO 2 in the atmosphere, which reached the benchmark of 100 45 ppm in 2007 (Le Quéré et al., 2009 , and is the most significant driver of the increased greenhouse 46 effect (IPCC, 2007) . The modification of the isotopic composition of the atmospheric CO 2 , known as 47 the 13 C Suess Effect, provides key evidence for the fossil source of this carbon. The anthropogenic 48 CO 2 is produced by combustion of fossil fuels, which are biologically sourced and strongly depleted in 49 13 C relatively to 12 C (Tans, 1981; Andres et al., 1996) , thus decreasing the decrease substantially (Kroopnick, 1985; Broecker and Maier-Reimer, 1992; Gruber et al., 1999; 55 Sonnerup et al., 2000; McNeil et al., 2001; Quay et al., 2003 Quay et al., , 2007 Olsen et al., 2006; Tagliabue and 56 Bopp, 2008; Olsen and Ninnemann, 2010; Racapé et al., 2010) . This 13 C decrease, known as the 57 oceanic 13 C Suess Effect, provides additional information allowing us to further understand 58 mechanism of ocean C ant uptake in various ocean regions (e.g. McNeil et al. 2001; Olsen et al., 2006 , 59 Quay et al., 2007 60
As much as 23% of the total oceanic C ant inventory of 106±17 PgC is stored in the North Atlantic 61
Ocean (Sabine et al., 2004) . This is mainly due to the large deep convection process during winter 62 which quickly moves anthropogenic CO 2 away from the surface waters of the Labrador, Irminger and 63
Greenland Seas into the large underlying ocean volume deep ocean, thus maintaining their 64 anthropogenic CO 2 uptake capacity, combined with the extensive transport of anthropogenic CO 2 into 65 these region from further South (Alvarez et al 2003; Jeansson et al., 2011 , Gruber et al., 2009 (Perez et al., 2008 (Perez et al., , 2010 . These authors suggested that the C ant storage 70 rate in this region has not been steady since the mid-nineties and suggest that the Labrador Sea Water 71 (LSW) contribution to the storage of C ant in the Irminger basin has been reduced from 66% in 1990's 72 to 49% in 2000's coherent with a decreasing rate of air-sea CO 2 fluxes observed in the same region 73 (e.g. Corbière et al., 2007; Metzl et al., 2010 C DIC , the measurements methods have been described previously 97 (Lherminier et al., 2007; Perez et al., 2008 Perez et al., , 2010 ; OVIDE web site http://www.ifremer.fr/lpo/ovide/). 98
The sea-water samples for δ 13 C DIC were collected in 125ml glass bottles at selected stations, chosen to 99 cover the Irminger Basin as a whole. All samples were poisoned with HgCl 2 (1ml of saturated 100 solution) before storage in a dark environment, and analysis in the LOCEAN/IPSL laboratory. The 101 DIC was extracted from the seawater by acidification with phosphoric acid (H 3 PO 4 85%) and CO 2 gas 102 that was produced was collected in a vacuum system following the procedure described by Kroopnick 103 (1974) . The isotopic composition of CO 2 was determined using a dual inlet-isotopic ratio mass 104 spectrometer (SIRA9-VG) by comparing the (1) 108
The precision and the reproducibility of this method are close to ± 0.01 ‰ and 0.02 ‰, respectively 109 (Vangriesheim et al., 2009; Racapé et al., 2010) . Oceanography with a method described by Gruber et al. (1999) and comparable to the one used for the 121 OVIDE data. All values flagged as suspicious in the original data set were discarded, as well as data 122 points where the replicate analyses differed by more than 0.12 ‰. The overall precision for these data 123 is 0.04 ‰ (Gruber et al., 1999) . 124 We can notice that no Certified Referenced Material (CRM) for the carbon parameters was available 125 at the time the TTO-NAS was carried out. To elucidate any bias in these data, Tanhua and Wallace 126 (2005) carried out a cross-over analysis between TTO data set and overlapping modern cruises 127 referenced to CRMs. Based on this analysis, they found that the TTO data are biased high and 128 recommend an adjustment of -3.6 µmol kg -1 for Total Alkalinity (A T ) and -2.4 µmol kg -1 for DIC 129 calculated from corrected A T , pCO 2 and modern carbon system constants. These adjustments were 130 applied to our data set. 131 
). 165
These observations suggest that the natural variability of the carbon cycle masks the signal expected 166 from anthropogenic carbon uptake and storage in this region. In previous studies, Perez et al. (2008 Perez et al. ( , 167 2010 C DIC data available in 1981). As no systematic difference is 223 observed between the backward and forward calculations (Fig. 6) , we focus this work on the results 224 obtained from eMLR applied on the OVIDE dataset for a better coverage ( (Perez et al., 2008) . 242
The Suess Effect is also large in these water masses with a time rate of change between -0.014 ‰ yr (Fig. 6) . 255
The difference between these two values might be explained by diapycnal mixing processes between 256 cLSW and the upper water (Kieke et al., 2007; Perez et al., 2008) . 257 ) is thus much less than the change expected by assuming air-265 sea equilibrium of CO 2 . This suggests that the entire volumes of these water masses have not been 266 completely ventilated over the 25 years supporting the hypothesis from Perez et al. (2008 Perez et al. ( , 2010 who 267 concluded that the C ant storage rate in this region was reduced since the mid-nineties. (Perez et al., 2008; 2010 Raupach, M.R., Marland, G., Ciais, P., Le Quéré, C., Canadell, J.G., Kleppe, G., Field, C.B., 2007. 401 Global and regional drivers of accelerating CO 2 emissions. Table 1 (Perez et al., 2008) present in the Irminger Basin. The sea surface circulation is given by solid lines (NAC for North Atlantic Current, IC for Irminger Current and EGC for East Greenland Current). The mid-depth circulation is given by dot-dashed line (u/cLSW for upper/classical Labrador Sea Water). The deep circulation is given by dotted lines (ISOW for Iceland-Scotland Overflow Water which is modified by mixing with the LSW to formed NEADW, North East Atlantic deep water, and DSOW for Denmark Strait Overflow Water). The density (σθ) boundaries were established following Kieke et al. (2007) and Yashayaev et al. (2008) . The Sampling locations in the Irminger Basin were shown by orange forms : the OVIDE samples (2002 and 2006) are given by the orange full line whereas the TTO samples (1981) are given by the orange dashed line. The crosses show both stations where δ 13 C DIC was collected during the TTO cruises while the OVIDE δ 13 C DIC measurements were regularly sampled in water column along OVIDE transect. 
